Abstract-With the growing reliance on information technology, new trends were marshaled in the field of education to produce graduates endowed with 21st century skills. It is unequivocal that collaborative elearning encourages teachers to innovate for the enhancement of students' learning. In furtherance of the ongoing teaching-learning upgrades, this study aimed to evaluate the use of Toondoo as a tool for collaborative elearning to selected education students. Specifically, this study determined the extent to which Toondoo has promoted students' collaborative e-learning, and identified the influence of Toondoo to students' learning. Using descriptive-correlation design, results showed that students exhibit positive attitudes on the use of Toondoo. Results further revealed that Toondoo has significantly influenced students' performance, albeit they differ according to their attitudes toward the employment of Toondoo.
I. INTRODUCTION
The incessant technology upgrade pushed various universities to employ innovative strategies, technology integration, and e-collaboration. Accordingly, the Commission on Higher Education (CHED) Memorandum Order No 46, Series of 2012 [1] , mandated universities to develop productive and globally competitive students imbued with values, cognitive, technical and technological competence. This memorandum underscores the shift in pedagogy to enable learners to build up not only their cognitive skills, but also to develop awareness of their environment, collaborate, and play their social role in the community.
Collaborative e-learning is considered one means for students to be globally competitive, and to acquire the 21st century skills. Based on the study of Brunnet and Portugal [2] students in this milieu preferred new educational tools in communicating, collaborating and learning. Indeed, the fast development of technologies has brought various changes of today's learners. With this, students go to school armed with different gadgets such as laptops, tablets, i-phone and other mobile technologies. They use these devices for fun, for communicating with people as well as for storing, exchanging and managing data. As a consequence, learners indulge themselves in diverse exploration which increases their potential to do e-collaboration activities. As latest technology tools proliferate, it is vital that teachers grab their chance to integrate these tools into the classroom to improve the teaching-learning process. One means to carry out this teaching mode is by employing online tools such as Etudes, Wikis, and Toondoo as support to enhance students' competencies. With the rising dependence on the internet connectivity, Toondoo may offer teachers diverse prospects to advance students' learning appropriate to their inclinations. Moreover, this may be used as a venue for students to be socially aware, proactive, collaborative and involved in public and environmental affairs.
At the program level, the teachers' competency to integrate technologies must increase as technology advances, correspondingly. If the evolution of technology has influenced the teachers to discover the latest means to assimilate new learning, then it must boost the learning experience and promote e-collaboration among learners.
The integration of collaborative e-learning into education systems has been acknowledged and embraced worldwide as a tool to enhance teaching and learning processes [3] . Unfortunately, in Mindanao State University, General Santos City, teachers employ collaborative e-learning at a very limited level. The need to enhance students' 21st century skills are deemed necessary. Thus, the use of Toondoo for collaborative elearning is considered imperative. Recognizing the significance of this matter, this study aimed to determine the extent of how Toondoo promotes the collaborative elearning of the students. In addition, it determined the students' attitudes toward Toondoo as well as identified whether Toondoo has significantly influenced the students' academic performance. This study can make a significant contribution to the existing body of knowledge as part of the general effort, to promote the use of Toondoo not just as a digital tool, but as a means to increase students' collaborative e-learning.
II. RELATED WORKS
Technology offers different approaches for students and teachers to acquire new learning experiences. It provides latest methods for all educators and learners to be openly accountable to various audiences. In this digital world, Baranauckas [4] posited that students from different walks of life are apt to technology-related activities, making them more reliant on them. In fact, many people regard the Internet as a leading source of information. In another field, Internet is commonly employed to enhance the instructional experience and promote collaboration [5, 6] .
With this trend, teachers at various levels are currently challenged to innovate. Concomitantly, the use of online tools in the classroom generate stimulating chance to enhance the learning and collaboration of the students. Accordingly, Kahiigi [3] emphasized that there is a genuine need to meet the growing need for high-quality education. One means to achieve this need is through the integration of e-learning into the education system. Nevertheless, there is limited knowledge about the use of e-learning to facilitate learning. In fact, the actualization of e-learning is very limited and in some cases lacking.
Undeniably, students in this digital age need to learn how to effectively create and collaborate new information on the web through the use of different tools Robles [7] . For this reason, many educational institutions in developing countries are gradually moving towards the integration of e-learning in their curricula. The drive towards this educational intervention has been motivated by factors such as the need to support student learning, ecollaboration and access to information Kahiigi [3] .
Collaborative E-Learning as defined by Salmons [8] as the construction of knowledge, negotiating meanings and solving problems through shared engagement of two or more learners in a harmonized effort using the Internet and electronic communications. The pervasiveness of the Internet is becoming a stressor to students. As emphasized by Pund [9] students become stressed because of the increasing demands that the teachers require for their students to cope.
In contrast, students can use Toondoo to share their ideas online with no stress at all. As mentioned by Education and Culture DG (2012) Toondoo is a digital comic that offers a way for students to experiment and use their skills in a way that eradicates constraints. It minimizes stress connected to productive skills because this instrument allows them to express contents confidently. Through this tool, students are empowered to share their ideas easily at the same time use it as a learning platform for e-collaboration.
Using the digital comics, students are turned into active learners. Hence, the use of Toondoo may promote students' collaborative e-learning, enabling them to become active learners. Also, Toondoo encourages students to showcase their digital comics in an e-learning environment, where teachers and students may collaborate. As disclosed by Lambropoulos, Culwin, and Romero [10] , the effects of technology change learners from non-responsive recipients of information to active collaborators in looking for shared meaning. Hence, the utilization of Toondoo may serve as a stimulant for better collaboration and performance among students. Figure 1 presents the conceptual framework of the study. The extent usage of Toondoo to promote students' collaborative e-learning is the independent variable. This frame is indicated by students' focus on task and participation; students' shared responsibility, accountability and dependability; and students' communication strategies and information sharing. The dependent variables are the level of collaborative elearning, performance in Educational Technology 1 (EdTech 105A), and students' attitudes toward collaborative e-learning. The arrow illustrates the causeeffect relationship of the variables mentioned above.
Based on more than 20 years of monitored research conducted by the International Society for Technology in Education [11] there is one convincing trend that emerged. That is, integration of technology into instruction, when implemented appropriately has positive effects on student achievement. Furthermore, the ISTE, the State Educational Technology Directors Association (SETDA), and the Partnership for 21st Century Skills had identified technology as a platform to improve students' abilities to "communicate, collaborate, create, and innovate." As such, these technologies provide an opportunity to develop students' critical thinking skills, enabling them to collaborate with others online. Similarly, it allows students to best showcase their understanding of newly learned materials and concepts. Hence, technologies have to be integrated as ingredients to address not only the 21st century challenges of students; but more importantly, to imbibe proper value system and positive attitudes.
Finally, Li [12] regarded attitude as a significant predictor of students' academic achievement. Based on her research, she found out that most studies revealed that students who have a positive attitude towards their academic endeavor tend to perform well academically. Henceforth, she concluded that there was a positive relationship between attitude and academic achievement. 
A. Research Design
The study utilized the mixed-method research design. As such, it relied profoundly on the observations, experiences, and focus group discussions (FGD) of selected key respondents. The observations and experiences of students were cross-validated with available secondary data online and other related documents. The data were then synthesized as bases for findings and conclusions, upon which implications and recommendations were formulated. The respondents of this study were the 44 purposely selected third-year students who underwent Toondoo with e-collaboration activities. They were also enrolled in Educational Technology (EdTech105A) of Mindanao State University, General Santos City, School Year 2013-2014.
The teaching routine involved the setting of objectives and students' groupings followed by a demonstration of the Toondoo mechanics. Next, to the Toondoo conceptualization, the students' initial outputs were subjected to online collaboration, research, and documentation. After which, online construction, presentation and critiquing of Toondoo Outputs were done by students for two months. Subsequently, the students were given the slot to post their Toondoo final outputs in Weebly. At this stage, students had their chance to give their online feedback for further enhancements and suggestions. Figure 2 below describes the Toondoo development process: 
B. Data Gathering Tools and Analysis
The study utilized the following qualitative data gathering tools, namely: interview guide; questionnaire and focus group discussions (FGD) among students. Facilitation and recording of interviews were also made. Findings that were drawn from the sources above were analyzed and served as the basis for the recommendation. All data gathered were computed, analyzed and interpreted using the statistical tools such as weighted mean and Pearson r. The results were interpreted using the following rating scales and qualitative description. To determine the correlation results between the use of Toondoo and students' performance in EdTech 105, Pearson r with its corresponding verbal interpretation was utilized. The study employed the following classification adopted from Calmorin [13] For illustration purposes, Figure 3 depicts a simple sample of students' outputs. The study revealed that students have a very positive attitude in: "using Toondoo to disseminate information" (wm = 4.64); "Toondoo activities relax and enhance their creativity" (wm = 4.36); and that "Toondoo is a factor that helped raise their performance in Ed105A" (wm = 4.34). In general, the students have positive attitudes towards Toondoo. This result disclosed that students like Toondoo because it made their learning more fun and that they found it as a useful tool in improving their academic performance. This finding also implies that students who are good at Toondoo are active learners who have greater chance to perform better. This finding supports the study of Li [12] that students, who have a positive attitude towards their academic performance exert more effort compared with conventional learners. Thus, they are more likely to perform better in school.
Additionally, Table 1 presents the extent use of how Toondoo promotes collaborative e-learning. Based on the evaluation of the students, Toondoo promotes collaborative e-learning to as very high extent in "finishing their tasks with eagerness" which got the highest weighted mean of 4.61. This is followed by "tracking of assigned tasks that do not depend on others to do the online work" (wm=4.34), and "taking a turn in teaching members by the scope of practice, code of ethics, and standards" (wm=4.25). On the other hand, "consistently establishing collaborative relationships with others over the Internet" got the lowest weighted mean of 3.23. These findings imply that students desired to have consistent online collaboration, but due to limited internet connectivity in the campus, they were not able to do so. Based on the focused group discussion (FGD), it was found out that the completed outputs of the students were restructured to specify that they have sought guidance from their peers online on how the content and the structure of their Toondoo were constructed. This is because none of them had experienced giving their personal reflection using Toondoo. While students were in the progress of completing their Toondoo, they posted As the course ended, Toondoo evolved from a formative assessment instrument to one that was summative. At this period, students shared their Toondoo to their friends who then cross-referenced the Toondoo activities with the course objectives. Two months after the classes had ended (the following semester), ten education students were interviewed. The objective of the interview was to determine if they were still sharing or collaborating (online) with other students based on their Toondoo outputs. Results disclosed that seven out of ten students were still using Toondoo, but for other purposes. Three students stated that time and Internet connectivity were the factors why they discontinued the use of Toondoo. For example, a student commented: "I personally made my digital comic (Toondoo) to share my feelings online. I do this mode of expression because I am more comfortable with it (kung mag tira ug tao). I am excited as always to see their comments or responses hee-haw…"
To summarize, the overall mean of 3.94 revealed that Toondoo promotes collaborative e-learning to a high extent. It further disclosed that Toondoo serves as a platform that increases students' eagerness to collaborate and share their new ideas on the internet. The above results conform to the study of Tedre et al. [14] who contended that connectivity (environmental effects, Internet penetration, mobile networks, stability, and technical support, cost) is one of the factors affecting students' e-learning in various developing countries. Findings of the study also affirm the study of Su & Beaumont [15] who posited that maximum learning happens when there is exchange of ideas and opinions, open discussion, collaborative construction and sharing of knowledge. Likeise, this study also determined the influence of Toondoo on students' academic performance. This relationship was established using the Pearson r. It can be gleaned from Table 2 that only the parameter on "shared responsibility, accountability, and dependability" has no significant influence on the academic performance of the students. This is shown by the p-value of .055, which is greater than .05 level of confidence.
In contrast, the correlation results showed that the academic performance in EdTech 105B has a significant influence on the students': focused task and participation (r=0.480, p=.001); and communication strategies and information sharing (r =.325, p=.032). This means that the use of Toondoo influences students' performance. The result rejected the null hypothesis since p-value is less than 0.05 level of significance.
Furthermore, based on the FGD, results revealed that 37 out of 44 students found Toondoo to be fun, but quite challenging; 40 out of 44 students appreciated the dynamics of Toondoo making them inspired, participative and excited in class. This implies that students were able to sustain their interest in the course, which is requisite to improve their performance in the subject.
Generally, the use of Toondoo is significantly related to students' performance in EdTech105b. This signifies that the utilization of Toondoo affects the students' performance and its degree (r=.484) of relationship is moderate. Moreover, it implies that as students' frequency on the use of Toondoo increases, their academic performance in EdTech 105B also improves.
These findings support the study of Unwin [16] who posited that innovative tool is a catalyst for educational development that supports and improve teaching. Thus, employing ICT tools, (e.g., Toondoo) students may be able to engage themselves in the practical and authentic learning that enhances their performance. Table 3 shows the influence of Toondoo on students' attitude towards collaborative e-learning. Using Pearson r, the computations revealed that the employment of Toondoo had a significant effect on the following: focused task and participation (r = .485, p-value = .001); shared responsibility, accountability and dependability (r = .447, p-value = .002); and communication strategies and information sharing (r = .449, p-value = .002); since the p-values are less than 0.05. Conclusively, the use of Toondoo significantly influenced the students' attitude towards collaborative e-learning since the overall r Moreover, it implies that as the frequency of the use of Toondoo increases, the students' attitude towards collaborative e-learning becomes more positive. The result of this study affirms the argument of Liaw and Huang [17] who claimed motivation is the main ingredient that influence users' intention of collaborating using Internet technology. These findings also jibe with Lu and Yeh [18] claimed that collaborative e-learning delivers many enhancements to e-learning technology; it enables students to collaborate with each other and improves their learning efficiency. Furthermore, Carmichael & MacEachen [19] highlighted that collaborative learning among youths is enhanced using online technologies; which enabled them to connect easily, and communicate effectively.
V. CONCLUSIONS & RECOMMENDATIONS
In the light of the findings, the following conclusions were made:
1. Generally, the students have a "Positive Attitude"
towards Toondoo as an innovative technique that enhances the e-learning of the pre-service teachers. 2. Toondoo promotes the collaborative e-learning of the pre-service teachers to a high extent. 3. The students' focused task and participation; as well as on communication strategies and information sharing on Toondoo had significantly influenced their grades in Ed Tech105. 4. The use of Toondoo significantly affects students 'attitude towards collaborative e-Learning.
In summarizing the qualitative data gathered based on the evaluation, it can be concluded that the utilization of Toondoo increases students' learning and their 21st century skills. It was also discovered that the integration of Toondoo produces higher academic achievement compared with traditional instruction; students learn faster and with higher retention with the aid of Toondoo. Likewise, students like exploring Toondoo and their attitudes toward learning are positively affected by the Toondoo usage; the use of Toondoo emerged as a promising strategy for low-achieving and low motivated students; and effective teacher workshop is a vital component for successful learning programs based on, or assisted by any technology innovations.
Additionally, data revealed that Toondoo is positively viewed by students, as it enhances their communication, creativity skills at the same time improves their academic performance. This finding is similar to the study conducted by [20] who employed quasi-experimental design or methodology. They found that students who were exposed to Toondoo tend to perform better. Similarly, the use of Toondoo was something very motivating for the students as far as learning is concerned [21] . Thus, teachers are encouraged to employ this technique as an enrichment activity for their students to gain diverse learning experiences that boost students' innovative skills. Nevertheless, this will necessitate effective preparation for mentors to address critical issues such as establishing appropriate rubrics and identifying the effective style of communication among students and teachers. Equally important is the development of students' 21st century skills. Based on the K-12 curriculum set by the Department of Education, these skills must be given priority because they will enable students to make intelligent decisions. The use of Toondoo is only one of the Web 2.0 technologies whereby teachers can: develop the higher order thinking skills (HOTS) of their students; encourage them to collaborate, appreciate new learning experiences; and finally sustain their interest in the subject. Undeniably, innovations have generated a new face for education style and added reason to adopt the new style of teaching with the use of blogging platforms, mobile technologies and other online freeware [22, 23] .
These conclusions are in congruence with the result of the study conducted by Malhiwsky [24] who stressed that Web 2.0 technologies must be employed by teachers to promote students' collaboration at the same time to improve their learning engagement and achievement. However, there were limited experiential studies supporting the reliability or validity of these innovations.
This research is a baseline study that tried to provide insights on how Toondoo promoted e-learning as it improves students' attitudes and achievement. As such, there were two major implications derived. First, teachers and students consider technology (e.g., Toondoo) as an important ingredient that enhances learning and performance. However, most of the teachers need to exert more effort in discovering other educational tools to substantially integrate and manage relevant tools that will advance the effectiveness of these innovations to the courses.
Secondly, the teachers have done their part in performing their sworn duties and responsibilities in teaching and innovating. Though teachers have available resources students perceived that there were insufficiencies in the integration and implementation of these tools to other courses.
In consideration with the interviews and FGDs, an inference is that students who show a positive attitude towards Toondoo have higher e-collaborative learning & academic performance. The results further revealed that the students' e-collaborative learning is affected by their attitudes toward the use of Toondoo in the subject. Furthermore, this research indicates that Toondoo enhances students' e-collaborative learning and performance. Since empirical evidence have not yet existed to support the reliability and validity of Toondoo, the researcher can merely conclude as to its significant effect on students' attitude and performance. Other researchers may further conduct studies that determine other factors that students can gain using this approach. Likewise, do replication that determines the foundational sources intended for these integrations, or conducts the cost-benefit analyses of Toondoo that contribute to students' holistic learning.
The innovation introduced to students must emphasize a mechanism that ensures the addressing of students' learning needs. To achieve this, the study adopts an innovative approach so that access and benefits from the use of technology applications are provided to enhance their learning.
Strong evidence and knowledge from the research, observation, and evaluation were based on the principles that all students have the right to enhance their 21st century skills. To equitably meet the learning styles and needs of learners, the learning environment, processes and available educational tools and systems need to be adaptable and context appropriate.
As a practical consideration, this study was done to show innovative case technique for other universities and colleges for replication.
Based on the preceding findings and conclusions, it is however recommended that prospective research efforts may include studies designed to identify the effectiveness of Toondoo and its applications to students' learning. To verify the long-term significance of Toondoo and to address concerns associated with the criterion and predictive validity, future studies might include a longitudinal component in analyzing the level of 21st century skills of students who will employ Toondoo. Supplementary progression of this study may also include consultants or specialists to assess students' outputs, thus enhancing their content validity. To minimize threats to external validity, prospective studies may engage coordinated study efforts from various universities. To enhance internal validity, other researchers might regard revisions in the methodology dealing with other issues on validity.
